it- ta * & s& i c s rs i % r « m $ *v f= @ m mm 



(i9)is#*nWRiT#««gga 

(43) 1MB 
2003 *£10 M 2 3 (02.10.2003) 




SEP 2 4 2004 



PCT 



WO 03/081229 Al 



(si) mm#m#m 7 : 

(21) mmam&^: 

(22) mmmmB: 

(25) HI®tiJP05WI§: 

(26) SK^Bfifl>Wf§: 

(30) SSfcttT 1 -*: 
1*112002-82821 



G01N 30/88, 30/72, 30/04, 27/62 
PCT/JP03/03521 
2003 ^3 ft 24 0 (24.03.2003) 
B*8S 

B*ii 

2002 ^3 ft 25 B (25.03.2002) JP 



(71) mmA(*mz®i<±x<j>ftMm\--o^x): sai* 

SC^a (TEIJIN LIMITED) [JP/JP]; T 541 -0054 AB5I& 
AHSrfi tp ABffi*BT 1 Tl 6#7^-Osaka(JP). 

(72) HE*; jS<fctf 

(75) &®%/thmx (xmiz-Di^xo*-): 5S# sss 



(SAKAI.Mitsuru) [JP/JP]; f 191-0065 SJSfS B5f 
JfiA<£ 4TI 3f 2t * A*fc3££4± SJR W^-b > 
3» — F*l Tokyo (JP). fe* ^S"J (SUGIMOTO,Yoshinori) 
[JP/JP]; T 191-0065 SSfS B ffrp l&tfB. 4T131 
2 # * A^xC^tt mi£W3S-tl -1*1 Tokyo (JP). 

(74) ft3A: HI ^^-(MIHARA,Hideko); T 100-0011 ^ 

ftlMB*M-fe — M Tokyo (JP). 

(81) fi^@ (S Pty: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KR KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NI, 
NO, NZ, OM, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, 
SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, 
YU, ZA, ZM, ZW. 



(54) Title: METHOD OF ASSAYING COENZYMES A IN BIOLOGICAL SAMPLE 
(54) mW<D%&: ±ttia*4**t«fStAga>;H3£:*a; 



OS 
00 









Bggg l* Z 


B 

~?a~)V CoA 




! ~ 

Mi 












S SS !SSS* •*» 

S\H3i2! is " 

i — 

a '** 




V 

T^)V CoA-d3 

















B...MALONYL COA 
V.. .ACETYL COA-D3 



(57) Abstract: It is intended to provide a highly sensitive and highly reproducible method of assaying coenzymes A (CoA) in a 

O biological sample characterized by involving the step of extracting the biological sample by using a strongly acidic solution, the step 
^ of solid phase extraction, the step of adding an internal standard, and the step of detecting with the use of LC-MS. 

^ mmmj 
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w m m 

#S§Bjm % £.Wmntp<Dffimm AM. (.Coenzyme As JaTCoA»£ffc 

CoAH(4JjiJtfii£a>£^J&. tom* 16^, *;n=>2rj*i:W«s* tc 
^atfe^o MttlH(0*1l&#WW&ft<!?fc:fct*T* CoA^I tf> "7 - * 

ffi * *Hia4!0fcTS& iz. It -5 - a. — p ^ ^ K Y <D «U fctolJSBU 
*t£*«CoA!Ba>ai%5&& ITI*. * < j^&#*2S«tf>HPLC3*ft ^fc- 
Guynn £ 0> >5" & ( Guynn , R. W. , Methods Enzymo I . , 1 975, 35, 31 
2) McGar ry h (O "ft & ( McGarry, J. D. , J. Biol . Chem. , 1978, 2 
53,22,8291 ) ft £ & o £ *L (4 $1 (4 T P - CoA £ $J ^ 

» * rc -r * £ # r= f4 s Hk m m ? * )\> l tz r ± * ji> coAft t* o 

v □ - ;u CoA#i ?F fi*J ft 15 y & * 91 S ■** § £ fe -5 • L *\ 
L. Z <D 35 5£ (4 # 5£ <D CoAiH # H 3£ * fc ft y 31 ffi 14 ft < * 
;1>J 5£ B# * # «§> & G> Gokm lz <fc o r 91 tU ^ *> s * N y S <7> fit £ 
*f * ft I* * & rt< y . H»=»ft*««*tT?ft*ft^fl>*^^& 
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UV-HPLC& ( $J X l£Hosokawa, Y. , Anal. Bi ochem. .1 978,91,1, 
3 70. Demoz, A. , J. Chromatogr. , B : Biomed. Appl . . 1995, 667, 1 , 
148& if # Hi o ) 1= J: * CoAB© M S l*# * '= * l * • 

m 3£ -r * £. u n t utt.»«, ^ k , ffpi» + 

aS4*lt^«. LfrL. UV-HPLCfc liflR ft l^fc «> * N 

§§ <£> cfc -5 (c $»5 & M ^ I* K «• + -e f* W « 14 A< » < . n 1= + 

a ft i* m & *i t & & r . ssa tt i= ffi fc * a 

JW !» * *L T I* * . 

* t= & ft $ » tz #> O M <0 -ft & t L T > LC-MS& ( Buchhol 
z,A.,Anal.Biochem.,2001,295.129£#BI) *<M3& £ *iT I* S o 
*^^tt»*<DT-b^;UCoA»ft* 3 *7c-ft>h7^i7XX^ 
/7 h p ^ _ $ ^ l % <D V <5 o %> ~% /* SI ^ 2* ^ & * 

©^SS-Cfti. * **K*M*ae*J»*"*"** ? 

^^SAMS < . K»*<OT-fe^;UCoAaft3b<flE^* i?0>ff tfcfc fc 
3o ^ftl-Jt^TfitttfSE < HPLC_t-C0)#itl#@lt£:i§£. »*B» 

ic f*£# 1= *fJ6 t? # # ^ M« * o 

^ft-^if^ltiw^tLfc^ftJfliJ^^^Sl^-r * tfl)-efe^o 

5§ HE (D H ^ 
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l c -m s &m i^T&tiiir §xf v -?%mx.Z> z. t ZftWi t "T 

m m a m <o m m -n m & m m -r s * <o v & z> „ 

l.t4z h- h v jvjsiztmMT > * - mfe-emm z & z 

*<D*T*&mmffimmmmA3L7>T)umtf.±mmm(Dmmwitf 2 
~ q mnmmmMmffimm a * * t frv & v .mmmmwterfmttM 
m Am t a mmmmtf 3 m&Lto-e & v .3.^7*sj\,&<D±mmm<D* 

Mrf-? P CoA y s l£1§j£iiH&f*75<T-tz^;U CoA-d gffcs * 5=- 
;b ^ p - ;U CoA- d 3 & . ^fiRP-il/ CoA- d 4 , ^ P tf t!" - A> 
CoA- d 3 ft, ^Ptft-^ CoA- d 5 1* s "7 P ~ ;U CoA- 1 3 C 3 t? & -g. 

:tn*itt*iB*Ag©agsai««t«*<Dtfts. 
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to 
to 

n on £ n m + & tc #> <D Ml Sk <D m m 

<J= ^> fctS . i&glcjfc GfcaiBfcf^ rt»**i*fcfia>«EJKU HPLCJiA-b- 
>^;KDHSEs CoA«li:rt»«J|l*K«)HPLC^*. CoAdl <k 

com <D&wnmfr *(D&&&®feiz&&&tiiizte^x ^ *kfauw 

A^«j«D<DI«.S. A. matt. If 6 

AM^, 1Mb Ml::*6£ LfcCoABMbttSU 1<R7 5 >^7 

T S/;i/CoAJB(D JM*00 <!: LT. T -tz h T -tz ;bCoA s TP-;uCoA % 
x ^ v — ;uCoA. 3 — t K aJpy - 3 - y ;uCoA. <fju$ 
•J JUCoA. CoA. T'-tz^/UCoA. 'O JUCoA, 7 x =. ;U T -tr ^ JUCoA. 

<r v y ;uCoA. -r y u y ;t>coA, ^^y;uCbAs * — > 
^ph-;ucoA. ^^y;ucoA. 3 - t K p * > zf a tr* ^;ucoA, 
p h - ;uCoA % «^4r-y-y -f ;uCoA. ^JU"? P n;uCoA. 3? P t°* — ;UC 
oA. T^yP-f;UCoA, T 5* K-f ;UCoA. * / f JUCoA. 17^ K 
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«J y bTj-'f Jl/CoA. P — P-f;uCoA. 5 »J X H U^--f ;i/CoA. 1r — i£J 
4 M,CoA, Xt- P «< ^CoA. *V £ / •< ;i/CoA. SUXh-f JUCoA. 

^K-;ucoA, t* y -f ;ucoA. y t-t^j / ;ucoA, 

-f ;ucoA. ^ t* y ;uCoA. * — * - 1 Fp^-i/^f'J^ 

CoA. / -f ;UCoA. U 'J JUGoA. 2 - ^ t ^ -f ;UCoA s X t 7 P 

;u coa& ^ a* if * *i & o 

N-7e/;UCoAg<DJH*0"J£: Ltli, N-^t^ 'J ;i/CoA. n-7 1> s << j^c 
oA. N-^^-t/ -< ;uCoAfc £f Jb^lf 

^^--;uatA<|ft^W{ctt^ LfcCoAlft^<*3B<D*i*«ii: LTIiCoA 

afc^-C*. T-fe^^UCoA. GoA. x^v-^UCoA. THzhT-b^^Co 
A. 3 - L K P 3 - y ^U^A-S 'J JUCoA. ^"P t°^|--;bG6A. 

^ p - ;uCoA.^ P -^CoA. 3 - fc KPJpi>^P tf^^UCoA. 
T^'J P-OUCoA. :t U^-l' JUCoA. XtT Pf^CoA. 'jy U-^Co 
A. 7^*- K-;uCoA. /^;US H-OUCoA. XtP-T^CoA. -f V^f 'J 
;uCoA. CoAItfctfc. CoA-7;u£ ft>i?X^7 Y Kfc£#»*L<. 
^(CT-fe^JUCoA. GoA. ->-;UCoA. 7 "tz W7-tZT^UCoA. 3-t 

K p * v- 3 - y t^u^ju* U ^CoA. ^p e^--;uCoA, y ^;u-7 p 
^;uCoA, -7P-;uCoA. -r v^U^coA, CoA^;u£ > s*x;i/ ? 

^ Kt^ofcSI (C 8 mT) BIBSiCoAx^f ^xXt/U 
if ©»J3tI-ai L T ^ * o 
&#K»3^&CoAH*ttmt" ^^^^^^ * SilBltt * J * r ** ~* W 
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wan* as* wit** *y , 

S IMC T^-tf-r Ll^.^^4Bff*Ifit4* 
CoA**ftl*»Jfc»*CoAi:tt*L-C, K*ftft^3fi ttrtt? ft y , 

**-r ^ fc * tff 

* L^o *fcCoAHttfrl*, SWS»*CoAa>Ti/JU»fl>^ 

^o±ecoASi»f*:a>***»fc^ li*. 

--#T?CoAS(** £*tol::l*£ftS*<Dfca>##£"*"£** ^ffl-T 
LtTliltrlBfiTK^^^ 1 3 Cfts N-TS^CoAfcif A 

oASJHfi-r T*^iUCoA*«*»«-ert*t-**=l6T"b^iUCo 

a* Lt«fflt«>i r-fe^jucoA-d 3 ft. 

T-fe h T-tz^^UCoA-d gft. T-fe hT*^;UCoA-d s ft, 

-jUCoA-d 3 ft. ;U7Q-JbCoA-d 4 i*, ? a tf * - ;uCoA- d , 

ft % t°^"-;UCoA-d B ft. << V U ;UCoA-d 7 ft. 

■7 p - ;uCoA- 1 3 C ,«:*ffifflt4(0 4<»* L^o 

rt»«*«DK<D*Jnf*a»tt*jft^-C^ft«»*^&CoA*tl&a L 
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iZpH&mM Ltz HPLClC;±A-T HPLCaA-b->^;Hi. pH£ 3 ~ 
1 O lciig-r3 0 fcfrT?*,pH#3 ~ 8 14 "SSI j£ iHJt 
8«,S81t^Stt(0^^6ff* Ll* e pH2JaTa>Ktefflllc£&£* 

5 &ftiK * 7 A l=IR*-r *fcpH10Ja±0>&a&14[:: 
CoA»j&<##-r«5fc£a>fB»j&<aiSo pHa>m8fzJSlt*K8 
let*. ft»T>*=i^A-^'J>K*U^Aftif©««f^ffl**-r'Sp 

HBSfc ££{*Rfl4^CoA9I<DajK*<1&(^RaH£« 'ff ft ft&tf £fr 

akAttflk. ME»f8> JftJftttHK Btltttt* >a«ftifi<* 
If fc^TftHffittUJtfW* LL*» 

20 gg14?t;&-ettfcii L CoAjil <D tt til _t L tc & <£> * * - K 'J v S? 

lc 7 ^ 7 L , CoAHI $ 9 *B * - h 'J y v IC q&* $ i± , # ^ 7R & J§ 

25 T>^E^^A-e=i ^-x-r a ->^£fr5 o 100%T-tz 
h U ;u£H*@7J — h U yl:aA^tt:i,fg|0i tb£il!i+& 
M50%T-fe h — h U ;U7KJ#/^-e*— h U y *> * <£> T -fe h - h 'J 
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13: fr. £ / 2 - ^P/N°y — ;U«Sf<D-*ftW*«»»*ffiffl^"* 

A^^^ffl-T 3 - £ 36<tt**.**»*I4200inll3^& 2MA<#* Ll^o 

10 #>(::. CoAg|jb<j§tB LftUilOTt h- h U * ' -;U^a>^ 
«»i**#*-r 5 n fcw«Bt?fc *.CoA»©;ft tt*t* 5 
0%&±<!: L s fti:tei»l»BiGoAiXfiKDaS'CI*lltt*<S^», 

»(DS$**«iU JS^tb* (0-100%) l4 3»£***0>CoA*tf I* 

smi *p & k <*> j# tB n m %. zf & *t «a s ttj n as s> a n & ^ * • 

20 -7 p =.;uCoA36i:^a)Siai»l»»CoAxx-T-;i/a>»d.20%Sfta>*r«l 
® tU A< W II T? fc & * <£> & <*> 5§S£^ £ (O t- #> 20-75% T* 
ff£ 3 LL x o 100%ifi< t** t2«E*l**tti«> ****** • 

25 jji-c-3ea*»Jp-r*o 
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7 >m (C8) ^iSS-& Lfc*> U * ^ — XOft^S'J^T 5 F^. ;u 
1 0mmJsi T -e , S £ ^ 50mml*L ± , 250mm& TOt M M & «T fig T* fc & . 

»»fti*iftffiHPLc-ca*ffii*&ifc*»i**ttffl l.*?* l < r*ai»tt 

tKD»a«:ju*«i*Ba«aa, a* h u ?;uraMa, 

> k ^ ^su iftff B#raa. ramamfrBfrM/w ^ *j ^ Ka* *r 

tf&ft*. *^T?*E3«*a, h u ^;ura*aa*<#* l < . «M= ^ 
■j :7;nH*aa#**#3i LL^.«ttjftfr(*ft^*(=i6 i^fc^xi- 

U H+>->^;Uj|'J^-C# 6*Lfc£!J£*t*CoAi: W SP.H * « ft <k © tf - 

kits *»wa)CoAjB<Daje*ai=*3i*-c, ss^** BTBi^^^iiBsi 

1 . I«»$(OHi 
^p-;UCoA 'J^A&. ftmgtHSSSUjEilCiyty, 1 

2?iJSl5ft*6%ffl^*»t?jra*#3l!R-r*Ci:{=J:y,10juM. 5/i M. 1 // M. 
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500nM, 100nM, 50nM. 10nM&:l: £SB« L tz . 

fc^l|IJljg^6%jg^^^-C*»I^^^-r & ^ t IZ& y , 50a/ M. 5# M, 50 

o nM nm&mwm)mmmm%L%mmLtzo 

2. (ISXDHSl 
T-b^;uCoA-d 3 te ftmg*«*^»-CjE*i=*y t y . 10 mMCD/B 

T-tr^;UCoA-d 3 Jl^lcCoAt. fcjfcWH— d6* IB l*TSimon<D 

(Simon, E. J. , J. A. C. S. ,1953,75, 2520) Ctor^ Lfc. 

*T?«*fc-£t»*(::|&l*L;fcfcs 6%jfcJ&itl££5ml/g wet wt. 

5 din*.. J= < Mft^t-o 9000EHS Hi ± it £ £<*l£#4tt 

fcB m t L o 

2) S£*4ffi&3& 

3oo// lic. *#K»ttm«. Qcmitttibm&fe 

K*»SaJ3ia>»* : IMi^mT V^-^ (pH5feffl«) 450// 

fl#»*^--/ULfc*©400/< L. I S;fj£20// L. QCJB<©*QCffl* 
*£;#$20// L £«Q Lt, iffittttfflRft'Hfc. 

H ffi fla fcb * — h U *y i> 1? fc & ?H > K x ;u- h- C 1 8 1 00mg/1 mL (/< 'J 
T >*±i!0 £7-tr h — h 'J /UmU 50°/oT-tz h — h l J ;u 7K ;S 1 mL s 1M 
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■J ;U/50mM|^i^T >^E-0 Ajfft (pH5ktHg) = 2 / 8 ©Jg£»j8 1 

oo ju L&isi7LxmmLtz*>o)%mm!Ammfot zou l^lc/ms/m 

1 ) mmmm 

LC/MS/MSi^X f At LT s^TlClBm^ fc-S^m.till^^ffl L fc 0 
10 HPLC^X^A : Agilent 1100 (Agilent) 

: Shimadzu SIL-HTc (AftSlftBr) 
Kfi^flrsgS : API3000 (Applied Biosystems) 

2) HPLC^# 

\\PLG<Dftffimi*lt. L T AQUA C18. K * ^ A <t L 

15 TAQUA C18ffl#- ^ L. * ^ A;SJ£25°C. *| I* 1 0m 

Mimr a (p\\*m&)7km%i am) ts&v* $ j (3m £ 

^fflU 3ft S£ 1 ml /mini?, ft 1 Iz ^ ^ x is h V ff o fc . 



ft 1 HPLC^7Vi> h&tt 



B# RH (m i n) 


a m (%) 


B ft (%) 


0 


97 


3 


0. 5 


97 


3 


3. 5 


70 


30 


4. 0 


70 


30 


4. 5 


97 


3 


6. 5 


END 



20 3 ) M S & # 

R«#*rf±* -<*>itm (Z-7$'(*>xzfis-s /"K v -x -r ^ — 
K) T?frl^ V n ^;UCoA-< * > (Q1 : 854 (m/z) s 03:347 (m/z) ) . 7 
-tz^;UCoA-d 7l" > (Q1 :813(m/z) s Q3:306 (m/z)) £ ffl £ L fc . 
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4) mmmoM-mysm 

tf — ? tf>|^3£hfcMRM}£ ( V □ =;UCoA:m/z 854-^347. I S : ra/z 81 3-^3 

£S(£ V □ " ;uCoA<h ISO) Bi»J£l::<fc £W ^otff 

&«^5£l* ISlz^-T 3 v p =;uCoA<7> tf — ^ ®»j:b (y) t 'MB. (x) <t 
<7)|im£fflUTft/h = ilt}£ 1/x) iCcfc V&fibtzo 

y = a x + b 

ocK»&u^i*K» + ttta*<3!>»jsi*<tt*«id:iccfe y $n&v&a> 

x = ( y - b ) /a 

x : 3fc to -5 ;I JS 

5. f&jR 

f&Ltz (312) „ 1/X0>«^#I+$fT.l^ *BI»«»(r)l*0.9998* *| *f 
tt£ (RE) l*-7.5~+6.8%£: > a » & it 3^14 £ ^ L „ 



a 2 : &g$Lx — * 



Stttt(nM) 




*B*t!H^ (%) 


10 


10. 7 


6. 8 


50 


46. 3 


-7. 5 


100 


94. 8 


-5.2 


500 


506 


1.2 


1, 000 


1,040 


4.4 


5, 000 


5,070 


1.4 I 


i 10,000 


9, 890 


-1. 1 


*@mn&ifc(r) 


0. 9998 
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2 ) SSItt : 

W«tttttt(Q'C)K»fc LT. ^V*!*** (00) &tf500n M.5/i 
M.50^M(DQCffl«****«JnLfcQCtt» (01,02,03. #ItN=3) 
<D7 □ ->>UCoA;SJ££31']5£ Lfco 001-0031*. » £ *i fc 5t SflS & £ 00 

liffijt (%CV) 1.7-9.1%. (%RE) -4.3-5.7%. 

[ffl» + Ml::*5^T(**S« (%CV) 3.0-8.2%. MB (%RE) - 
5.6-9. 1 %. W + »ftl=fc^-Cf*»ft (%CV) 2.0-7.5%. 
MB. ( % RE) - 3 . 6 — 6 . 9 % t l^f ft % * * ^ *= o 

3) 4^|*<J)"7 P ^JUCoAjUt^Jl'lS : 

= ;i/CoA««*ai3e Lfc. ^pn^H (b i nmm 3) 

^6 -!7-f^^-7^ hlSS + ^^nzji/CoAifi 



-r x $ — $ ^ : 


p - ;uCoA;B^ 


h -flUte No. 


(nmol/g wet wt. ) 


1 


5. 94 


2 


5. 2.1 


3 


6. 41 


4 


6.01 


5 


4. 54 


6 


4. 12 
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S7 ^X^-i7^ MffH^fl)^ n-jiGokmm 



0 4 X £ —^=7 


"7 P — ;UCoA;E^ 




(nmo l/g wet wt. ) 


1 


0. 42 


2 


0. 67 


3 


0. 44 


4 


0. 54 


5 


0. 62 


6 


0. 38 



m.8 ^-f X £ — ^ v hP*0)7 P -;UCoA;I^ 





"7 P — JUCoAjtJt 




(pmol/g wet wt. ) 


! 1 


21. 7 


2 


28. 3 


3 


70. 3 


4 


77. 2 


5 


44. 2 


6 


57. 3 



5 
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ttj-r-sx-r- -V zf&mz. % z t z^wtt? zmmmAmnrnM 

2. ±IB£ttK*4fr &*SS*A3B£ttai-r £> X x <y zftf. 

4 . _t SB 5& ^ p — h'Jr/^ T-tr h- h'J^S^I MP17>? 
5. ± IB T-tz h- h 'J^SlXUF^TV^-^AM^ 

25 e. iHiiAi^ii»iiiiAxxf ^itfcy, i£fl$PH3s 
mutt* rnrnmm Amom&muftx* $> z c t 
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mm& 3 n ick± 1 3 c titc * o-efc€> c t t -? 
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